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I. ABSTRACT: 
The Rohingya children are currently displaced in Bangladesh due to political and ethnic 
violence, social discrimination, and poverty in Myanmar. This predicament has left several 
Rohingya children at risk for mortality and morbidity during the acute phase of 
displacement and resettlement in the refugee camps. This vulnerable population has low 
vaccination coverage, high prevalence of malnutrition and exposure to poor living 
conditions. As a result, vaccination-preventable diseases are prevalent among this 
population. A literature review on the impact of vaccination interventions will identify a 
vaccination program as an appropriate public health response for Rohingya children 
displaced within refugee camps in Bangladesh.  
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II. INTRODUCTION: 
The violence targeting the Rohingya people, a stateless Muslim minority, in the Rakhine 
State of Myanmar triggered a rapid humanitarian crisis in August 2017. This crisis is an outcome 
of decades of brutality and discrimination against the Rohingya people, resulting in gross denial 
of their human rights by the government of Myanmar (1). During complex humanitarian 
emergencies, children are a vulnerable population to morbidity and mortality (2). An estimated 
730 children below the age of five years were murdered in a single month during the clearance 
operation conducted by Myanmar’s security forces (3). During that period, more than 59% of 
the Rohingya children were killed by gunshots, 15% burnt to death in their homes, 7% beaten 
to death and 2% died due to landmine blasts (3). The actual mortality rate is suspected to be far 
higher, since these numbers do not account for the families who never made it out of 
Myanmar. Further, not all refugee settlements in Bangladesh were surveyed, suggesting that 
the current estimates could be grossly inaccurate (3).  
As of April 2018, an estimated 720,000 Rohingya children are in southern Bangladesh in 
dire need of humanitarian assistance and protection(1). Under international law, a refugee is 
defined as the person who cannot make a conscious, voluntary choice to leave their country of 
origin and who cannot, voluntarily, return home in safety due to fear of persecution and lack 
protection from their country of origin. Of the total 1.5 million Rohingya people living in 
Myanmar and across southeast Asia, only 82,000 have legal protection through UN-mediated 
refugee status; only 5.5% (4). Although the terminology of displacement and persecution 
Nusiebeh Redpath 
MHCH 992 
4 
 
overlaps for both refugee and stateless persons; a stateless person is not considered as a 
national of any state (5). As a result, basic rights to healthcare, employment, education and 
freedom of movement is limited.  
Worldwide, communicable infections pose a serious public health threat. The fatal 
impact of direct violence pales in comparison to the death toll caused by diseases in the 
inadequately prepared refugee camps. The WHO’s Early Warning, Alert and Response System 
(EWARS) surveillance system reported the mortality rates of the Rohingya have risen in all age 
groups since the beginning of the conflict. For the under-5 age group, a total of 115,756 deaths 
were reported to EWARS, constituting to 39% of all deaths in refugee camps within Bangladesh.  
The major causes of death have been attributed to acute respiratory tract infections (32%), 
fevers of unexplained origin (26%), and acute watery diarrhea (23%) (6). The mortality rates for 
children under age 5 years in refugee emergencies are consistently higher in comparison to 
other age groups (7,8). 
 It is necessary to find the optimal strategy to decrease the burden of infectious disease 
in the refugee population. Due to the displacement of the Rohingya children, the burden of 
infectious disease in Bangladesh has raised questions on whether public health actions are 
needed to avoid the transmission of these diseases. Although a number of factors play an 
integral role in the health and well-being of the Rohingya children, the vaccination status of a 
person can greatly impact both the population within the camp and nationals of the host 
country, Bangladesh. According to WHO, vaccinations for susceptible refugee children should 
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include measles-mumps-rubella, poliomyelitis, meningococcal serogroups, Haemophilus 
influenzae type b, tetanus-pertussis-diphtheria and influenza (7,9). Several vaccinations have 
dramatically reduced the burden of the disease globally after the inclusion in vaccination 
schedules (10). The aim of this literature review is to give a summary on impact of displacement 
to the Rohingya children, the health disparities within this community and the pivotal role 
vaccinations can have on reducing the incidence rate of infectious disease.  
III. METHODOLOGY:  
A PubMed search was conducted for references between 1970 and June 1, 2018 using 
combinations of the following keywords: Rohingya, refugees, infectious disease, health, 
vaccination, and Bangladesh. Only English articles presenting original data on health problems 
of refugees, historical and current references of the Rohingya displacement as well as infectious 
diseases were selected for review. In addition, data from review articles referring to the 
Rohingya displacement, health care system in Bangladesh, and refugees’ health problems were 
derived from international websites such as the World Health Organization (WHO), UNICEF and 
Medecins Sans Frontieres (MSF). 
IV. HISTORICAL PERSECUTION OF THE ROHINGYAS  
A historical overview of the political influence in Myanmar will give a better 
understanding to the longstanding violent repression and ethnic discrimination against the 
Rohingya people. The dire predicament of the Rohingya dates back two centuries and continues 
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to date. In precolonial times, within the independent kingdom of Arakan the Rohingyas and 
Arakanese (the remaining population in Arakan) lived in harmony, but this was to change in 
1825 after the British colonization following the first Anglo-Burmese war. The rift worsened 
during the Second World War and after Burma received independence in 1948, the 
discrimination of the Rohingyas continued with denial of their citizenship rights (5,11). Later in 
1982, the military government enacted the Citizenship Law, by which non-major races such as 
the Rohingya were required to demonstrate ancestral residency in Burma 160 years earlier (4).  
Consequently, as most Rohingya were unable to provide evidence of their forefathers, they 
were classified by the state as illegal foreigners.  
TABLE 1: SUMMARY OF HISTORICAL ETHNIC DIVERSITY IN MYANMAR (4) 
BURMA  Renamed as Myanmar in 1989 
ARAKAN STATE  Renamed as Rakhine State in 1989 
ROHINGYA PEOPLE Linguistically, religiously and culturally distinct group who self-identify as Rohingya 
that have lived in the Arakan State for centuries. They are predominately Muslim and 
speak native Rohingya language. They currently represent 2% of the Myanmar 
population. The Myanmar government does not recognize the Rohingya as citizen of 
Myanmar but rather refer to these people as Bangladeshi or Bengali foreigners in 
Myanmar.  
RAKHINE PEOPLE Linguistically, religiously and culturally distinct group who self-identify as Rakhine that 
have lived in the Arakan State for centuries. They are predominately Buddhist and 
speak Arakan. They represent 4% of the Myanmar population.  
REST OF MYANMAR Burman (68%), Shan (9%), Karen (7%), Chinese (3%), Indian (2%), Mon (2%) 
 Myanmar’s government does not recognize the term Rohingya, but referring to this 
community as Bengalis or Bangladeshis (4). The Rohingya who refused to identify as Bengali 
were placed in temporary camps for indefinite periods (4). The national census of Myanmar 
excludes the Rohingya people and as a result, generalizes this population of approximately 1.09 
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million as a non-enumerated population of the Rakhine State. This methodology does not 
account for the 140,000 internally displaced Rohingya living in camps within Myanmar (4).  
During a UN international conference, the Myanmar government refused to discuss the 
Rohingya predicament if the term “Rohingya” was continued to be used. This highlights 
Myanmar’s continuing violation of UN policy to allow minorities the right to self-identify on the 
basis of their ethnic, religious or linguistic characteristics (4). Nevertheless, the term Rohingya is 
recognized and used by the UN, United States Congress, European Parliament, and 
humanitarian agencies such as Physicians for Human Rights, Human Rights Watch, and MSF (4).  
As of today, the Rohingya living within Myanmar are subjected to violence, social 
discrimination, and poverty. The Rohingya people are confronted by legal restrictions that 
require them to obtain governmental authorization to travel or work outside their village (4). 
This impingement on their freedom of movement also affects the Rohingya people’s basic 
rights to access food, water, sanitation, education, and healthcare services (4). The Rohingya-
predominant region has only one physician per 79,000 people, in comparison to one physician 
per 681 people in non-Rohingya predominant region of Rakhine State. As a result, the Rohingya 
are highly dependent on humanitarian agencies for healthcare services. For instance, Médecins 
Sans Frontières (MSF) had set up six primary care clinics, 20 malaria clinics and three HIV/AIDS 
clinics in Rakhine State. Nevertheless in 2014, MSF were ordered by the Myanmar government 
to suspend all activities; leaving a void of medical care in this region for nine months until the 
suspension was lifted. In comparison to non-Rohingya dominant regions in Myanmar, the 
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Rohingya population has higher rates of mortality in children younger than 5 years (135-244 per 
1000 livebirths vs 77 per 1000 livebirths) (4). The limited healthcare access has implications to 
the health and well-being of the Rohingya children in Myanmar. 
The Rohingya refugee displacement in 21st century was greatly due to ethnic cleansing, a 
practice which forced the people to flee from the violent military campaign which resulted in 
scorched homes, killing, rapes and landmines being placed in villages (5,12). The violence 
inflicted towards the Rohingya in Myanmar in August 2017 caused a mass displacement of 
655,000 people from Rakhine State of Myanmar to southeastern region of Bangladesh (12). 
Some asylum seekers crossed the border by land, while others crossed the Naf River to Shah 
Porir Dwip, the southern tip of Bangladesh at Cox’s Bazar and Chittagong refugee settlements. 
All too frequently, while escaping these precarious circumstances, the vulnerable migrants 
would find themselves at increased risk of morbidity and mortality during the journey (9). In 
general, refugees are particularly vulnerable to contagious infectious diseases during their 
travel because of the destroyed health care infrastructure (7). The consequence of 
overcrowding, malnutrition, unhygienic conditions and lack of basic medical services during and 
after the migration results in outbreaks of disease (9,13). The minimal healthcare services and 
lack of preventative health interventions have left no means of supporting these individuals’ 
health. As a result, this vulnerable population are more likely to exhibit a decline in their overall 
health status and future development of complications. The deterioration of an individual’s 
health status is against the principles of human rights and therefore, access to care with early 
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diagnosis and treatment is crucial for both the individual and community (14). Nevertheless, a 
regular influx of Rohingya continue to seek refuge in Bangladesh, despite the unfavorable 
conditions as many consider it to be preferable to the harsh reality faced in Myanmar (5).  
 
V. REFUGEE CAMPS  
  After confronting violence and persecution in Myanmar, the Rohingya undertake a 
long, exhausting journey to Bangladesh only to be received in overcrowded camps under poor 
hygienic conditions; these factors increase their risks for communicable diseases. More than a 
quarter of a million Rohingya now reside in Bangladesh and only two official refugee camps, 
Kutupalong and Nayapara, have been allowed to exist, housing approximately 33,131 Rohingya 
(4). Children comprise one-fourth of the camp population and most were born within the camp 
(5).  As of 2014, the government of Bangladesh announced a national policy to manage the 
FIGURE 1. THE IMAGE IS A REPRESENTATION OF THE MOVEMENT OF REFUGEES FROM RAKHINE STATE OF 
MYANMAR INTO REFUGEE CAMPS AND SETTLEMENTS IN BANGLADESH.(1) 
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influx of refugees from Myanmar, which includes a preparation list of unregistered refugees, 
provision of temporary basic humanitarian relief, strengthening border management, 
establishing diplomatic initiatives with the government of Myanmar, and increasing national 
level coordination (5). Only registered refugees are able to receive legal protection, shelter, 
food assistance, education, water, sanitation, and health and nutrition from the government of 
Bangladesh, The World Food Program and UN High Commissioner for Refugees (UNHCR), and 
non-governmental organizations; whereas the remaining unregistered Rohingya living in 
makeshift camps are not entitled to humanitarian assistance (4,5). 
Today, the prevalence of infectious diseases remains an important health problem in 
refugees resettling to Bangladesh.  The overcrowded accommodations and limited access to 
clean water provides an environment for rapid spread of infections within a refugee camp (5).  
Many infectious diseases spread through close contact with an active case. This further 
emphasizes the importance of a vaccination program against infectious disease among refugee 
patients as preventative management.  
VI. COMMUNICABLE INFECTIOUS DISEASES  
Globally, over 19 million children have missed routine vaccination, putting them and 
their communities at risk of disease and death (15). In South Asia, approximately 1.9 million 
deaths of children under 5 years of age and over, were attributed to vaccine-preventable 
infections such as meningitis, sepsis and pneumonia (11). Considering the high mortality and 
morbidity of these diseases, great consideration should be undertaken to implement an 
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immunization program that prioritizes vaccines for diseases with the greatest contagion 
potential at reception sites in host countries (14). The suboptimal hygienic conditions of 
refugee camps contribute to the propensity of outbreaks of vaccine-preventable diseases (7). 
As a result, refugee children are at increased risk of serious illness or death due to these 
gastrointestinal and respiratory infections.  
V.1 WATERBORNE ILLNESS  
Diarrheal disease among Rohingya children younger than 5 years living within refugee 
camps are five-times greater than other children in Rakhine State (4). The poor hygiene 
practices within the camps have led to the contamination of water resources, and thus an 
increase in cases of Acute Watery Diarrhea (AWD). Between August 25 and November 11 2017, 
a total of 36,096 AWD cases were reported; a total of 42% (15,206) were children under the age 
of 5 (1,16).  Over half of Rohingya children suffer from diarrhea ‘within the past 30 days’; at ten 
times higher rate than other children across Bangladesh (4). Diarrhea is associated with 
electrolyte imbalance as a result of the dehydration.  The consequence of diarrhea is also 
associated with malnutrition and growth failure, which has been associated with mortality and 
morbidity of children (17).   
Today, Rohingya living within internally displaced person camps have one latrine per 
100 individuals. This figure is one-fifth of the current suggestion of one latrine per 20 
individuals outlined by the Minimum Standards in Humanitarian Response, in order to minimize 
waterborne illnesses (1,4). An outbreak of cholera or acute watery diarrhea could kill 
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thousands. The construction of latrines helps meet one of the most essential needs of a vast 
refugee population.  In collaboration with UNICEF and Bangladesh, the Bangladeshi army was 
able to construct 14,275 latrines within the refugee camps. By early February 2018, the WASH 
sector had constructed over 47,000 latrines(1). However, the upcoming cyclone season is a 
predominant concern for increasing waterborne infections due to the flooding of latrines as 
part of general camp destruction. For example, in May 2017, Cyclone Mora destroyed one 
quarter of the makeshift shelters in Rohingya refugee camps and causing widespread damage 
(18). As a result, there was increased risk water of contamination to nearby locations and 
families were without safe water or usable toilets (1). This unanticipated circumstance will 
expose the Rohingya children within the camp to cholera and other waterborne diseases.  
Another challenge to maintaining hygiene within the camps is the disposal of human 
waste and open defecation that is widely practiced. In Bangladesh, adequate latrine facilities 
are available in two state-sanctioned Rohingya refugee camps; however, pit latrines are full 
every 10 to 15 days and if left unemptied, the facilities are unused(1). It is estimated that 30-
40% of the population practice open defecation within the camps; predominately unsafe 
disposal of child feces (7,14).  Furthermore, 90% of Rohingya refugees that occupy unofficial 
camps with limited latrines, open defecation is the mainstay sewage system (4).   
A researcher observed that the cost of providing clean water and adequate waste 
disposal would cost less than the provision of medical care for illness resulting to unsanitary 
conditions (20).   A study in Bangladesh found that water quality, sanitation and handwashing 
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interventions alone reduced the prevalence of diarrhea in the target population (20). Compared 
with a prevalence of 5.7% in the control group that received no WASH intervention, the 7-day 
diarrhea prevalence was lower (3.5%) among children under 3 years who received combined 
WASH intervention (20). The low diarrhea prevalence in Bangladesh suggests household water, 
sanitation and handwashing interventions reduce fecal exposure and therefore, transmission of 
enteric pathogens. Nevertheless, if these interventions are not accomplished during the 
humanitarian crisis, a vaccination program can be a key preventative intervention to disrupt 
further transmission within the Rohingya community.    
TABLE 2: WASH INTERVENTIONS (21) 
1 Any intervention to provide new or improved watery supply or distribution to improve 
water quantity or supply. This includes the installation of a new hand pump, a 
household connection to a piped water supply, or a rainwater harvesting technology. 
2 Water quality is any intervention to prevent, remove or inactivate microbiological 
pathogens, both at ‘source’ and at ‘point of use’. This includes household, or water 
source-level treatment systems involving filtration, sedimentation, chemical treatment, 
heat treatment, ultraviolent radiation or education on improving water quality. This 
includes protection of water before consumption.  
3 Sanitation is any intervention to provide or promote new or improved sanitation or 
expand and improve excreta disposal. This includes flush/pour flush toilets, pit latrines, 
composting toilets, or connection to onsite or off-site systems.  
4 Hygiene is any intervention to initiate or promote further practice of handwashing with 
soap or other agents after defecation, after disposal of child feces, and prior to 
preparing, eating and handling food.  
 
V.1.1  CHOLERA  
 During humanitarian emergencies, cholera is a life-threatening infection to vulnerable 
populations, such as children under 5 years of age. During an emergency crisis, the WHO 
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recommends that inactivated oral cholera vaccines, in conjunction with provision of rehydrating 
therapy, clean water and sanitation be used in high risk of cholera environments (22). Cholera is 
transmitted by the fecal-oral route and therefore, poor access to clean water and latrines is an 
ideal environment for the spread of cholera within refugee camps. An epidemiological 
surveillance of the Cox’s Bazar showed that every year cholera peaked during the summer and 
monsoon months. As a result, a joint effort by the Government of Bangladesh and international 
agencies established 155 vaccination sites to target children aged 1 year and older and 
administer the oral cholera vaccine (OCV). As of April 26, 2018, the surveillance team had 
detected no case of cholera in the Rohingya population from time of completion of vaccinations 
(22). The OCV campaign shows the importance of the collaboration of governments to prevent 
major cholera epidemics in complex humanitarian emergencies. Despite this laudable success, 
the influx of unvaccinated Rohingya, who either missed or could not complete the vaccination 
regimen continue to poses a risk to the general population.  
V.1.2  ROTAVIRUS  
Rotavirus is the leading agent of gastroenteritis in young children (23). This diarrheal 
illness is responsible for more than 2 million hospitalizations each year and 120,000 deaths 
annually worldwide (23). The common clinical manifestation in rotavirus is fever, vomiting, 
diarrhea, and dehydration (23). And although the introduction of oral rehydration solution has 
greatly reduced incidence rate of rotavirus, the availability of the rotavirus vaccine can be 
effective in high risk populations. A surveillance coordinated by the WHO in Bangladesh found 
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that during the study period over half of the population were positive for rotavirus. Among the 
positive cases, the majority were under 1 year and <2 years, 66% and 86% respectively (24).  
The WHO surveillance site revealed a high burden of rotavirus in Bangladesh (20% to 33%) and 
even a greater rate in Myanmar (53%) (23). Therefore, it is paramount to introduce this 
vaccination into the national immunization program in both countries in order to target the 
vulnerable Rohingya. The vaccination provides protection against circulating genotypes, as well 
as being safe and efficacious (23). In Bangladesh, the use of the rotavirus vaccine reduced 
severe acute diarrhea by 41% when there is a 100% coverage. In the same study, it was found 
that admission cases of Rotavirus accounted for the occupation of 1,535 hospital beds (23). 
Therefore, with the 41% efficacy of the vaccine this will release 629 beds per year. Thus, the 
impact of the vaccination reduces diarrheal illness in children, but indirectly impacts the overall 
health system in Bangladesh.  
V.2  DIPHTHERIA  
Diphtheria is an infectious disease caused by the gram-positive bacillus Corynebacterium 
diphtheriae (24). The clinical manifestations of the disease include sore throat, malaise, cervical 
lymphadenopathy and low-grade fever. The hallmark symptom of the infection is tough gray 
pharyngeal pseudomembrane that adheres to the respiratory tract from the nasal passages to 
the tracheobronchial tree (24,25). The diphtheria toxin can disseminate and result to damage of 
the heart (myocarditis), nervous system and kidneys(24). The malignant form of diphtheria is 
associated with massive swelling of the upper respiratory tract leading to respiratory 
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insufficiency and death. The recent re-emergence of diphtheria has resulted in 5,710 suspected 
cases and 35 deaths as of February 14, 2018 affecting Rohingya children below the age of 
fifteen, who make up 75% of cases in Bangladesh refugee camps (1,12,25). Close contacts, 
including household members and other persons with direct contact, must be identified, 
cultured and considered for antimicrobial prophylaxis. If immunization is not current, 
diphtheria toxoid immunization should be administered (24). It is essential to interrupt the 
chain of transmission and as a result, the WHO proposed conducting emergency vaccination 
among children in order to achieve greater than 90% overall coverage. Currently, an estimated 
40% to 50% of Rohingya population in Myanmar had coverage from diphtheria, tetanus, and 
pertussis (DTP) (25). Yet, that may be far too low of a penetration rate to prevent disaster. 
Studies have shown to sufficiently halt an epidemic of diphtheria in a refugee population a 
mass vaccination should at least achieve 86% coverage (25).  In order for the vaccination 
against diphtheria to be efficacious, it is essential to have all four in a series of appropriately 
spaced doses—only then will approximately 95% of infants and children will achieve levels of 
diphtheria antitoxin correlated with protection (>0.1 International unit of antitoxin/mL) (26). 
Critically, the Rohingya children have a higher propensity of an incomplete vaccination series 
due to their abrupt migration to other countries for security. Aggressive re-immunization would 
benefit the Rohingya children, as the effectiveness of diphtheria, tetanus and pertussis is 
immunization has demonstrated a decline of the disease after immunization when added to 
routine immunization schedule (26).  
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V.3  STREPTOCOCCUS PNEUMONIAE 
The Bangladesh Demographic and Health Survey has identified pneumonia as a leading 
cause of death among children <5 years of age in Bangladesh (17). Streptococcus pneumoniae is 
a major cause for both acute bacterial meningitis and pneumonia during childhood. Although 
the pathogen more frequently causes pneumonia than meningitis, the case-fatality ratio 
associated with meningitis is higher (27). The potential burden of the disease is preventable by 
means of effective immunization. The epidemiology of Streptococcus pneumoniae infection 
among hospitalized children in Bangladesh are predominately serotypes covered by the 10- and 
13- valent pneumococcal conjugate vaccine (PVC) (27). The hospital findings provide supporting 
evidence that available vaccinations can effectively cover serotypes of Streptococcus 
pneumoniae that are prevalent in the region. This finding also has great implications to protect 
displaced children against regional disease and decreasing the mortality of all children in 
Bangladesh.   
V.4  MEASLES, MUMPS AND RUBELLA  
Despite the existence of an effective vaccine, measles is a major cause of childhood 
morbidity and mortality in many parts of the world. Most measles-related deaths occur in 
children under the age of five.  In 2016, more than 89,780 measles-related deaths occurred 
globally, mostly in children under the age of 5 years (28). Causes of death are attributed to 
complications such as encephalitis, severe diarrhea, or respiratory infections such as 
pneumonia (29). In November 2017, one death and 412 suspected measles cases have occurred 
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within the camps accommodating the Rohingya (30). During the outbreak, suspected measles 
cases were defined as any person with fever above 38 °C and maculopapular rash accompanied 
by cough, coryza, or conjunctivitis. The suspected measles cases were confirmed by either a 
laboratory-confirmed positive test for measles-specific immunoglobulin M (IgM) antibodies or 
by an epidemiologically confirmed case showing evidence of exposure to a confirmed case 
within the incubation period (21 days) and a clinically confirmed case that meets the clinical 
case definition despite the absence of a blood test and history to exposure (31). Of all the 
reported cases, 72% of the affected were not vaccinated against measles, 17% reported a 
history of at least of one dose of measles vaccination (no evidence to validate) and 11% with 
unknown status (6). Along with increasing number of measles, another potential killer of 
children is mumps. It has been reported that nearly 50 cases of mumps have been detected 
within the Rohingya community (1). Following the introduction of measles, mumps and rubella 
(MMR) immunization in global vaccine programs in the 1960’s, a dramatic decline in the 
number of cases was reported (32). The waning of immunity after vaccination, is relatively rare 
(32).  
The WHO recognizes refugees as one of the high-risk groups for measles, mumps and 
rubella outbreaks and as a result implemented mass “catch-up” immunization campaigns to 
eliminate the transmission of disease in Bangladesh. As a result, 323,940 Rohingya children 
were vaccinated. Despite rather heroic efforts, some children remained unvaccinated(6). It was 
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then proposed to more aggressively implement the vaccination program and offer routine 
vaccinations to all children regardless of their residence status.  
V.5  PULMONARY TUBERCULOSIS  
Pulmonary tuberculosis (TB) is the most common and infectious form of TB and among 
the greatest health concerns during immigration. The Rohingya are at risk of tuberculosis due to 
overcrowded conditions and suboptimal health status (i.e. malnutrition); thus vulnerable to 
acquiring or re-activation of the infections (14). The incidence of TB in 2013 was 373 cases per 
100,000 population (4). It is transmitted from person-to-person through the inhalation of 
respiratory droplets (33). TB is caused by infection with the bacterium Mycobacterium 
tuberculosis (M. tuberculosis). In 2016, the WHO reported at least 1 million new cases of global 
TB in children under age 15, causing 253,000 deaths (34). As Asia is heavily affected, Myanmar 
and Bangladesh are included in the list of 20 countries with the highest estimated number of TB 
cases, sharing the global incidence of 84% in 2016 (34). The estimated epidemiological burden 
of TB in 2016 in Myanmar resulted to 30,000 deaths and 191,000 incidence of new cases (34). 
The severity of symptoms is strongly associated with an impaired immune system due to illness 
such as malnutrition (35). Often people diagnosed with TB will clinically show an unremitting 
cough, fever of more than 38°C for at least two weeks, weight loss or failure to thrive (36). 
Several factors contribute to people’s delay to seeking, including the stigma associated with 
tuberculosis, uncertainty about the severity of their illness, the distance to health services, the 
affordability of health services or poor perceptions of local quality care (37). The Rohingya are 
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confronted by several of these factors during their refugee experience.  The delay in diagnosis 
and treatment is associated with tuberculosis spread within the community (14). Vaccination 
refugee children for tuberculosis is important, as they have higher risk of developing more 
severe disease resulting in increased morbidity and mortality compared to adults (38). 
Currently, the Bacillus Calmette-Guerin (BCG) is an available vaccination against TB. One meta-
analysis suggests that BCG vaccination is protective against M. Tuberculosis and progression 
from infection to disease (39). It is estimated that the  vaccine significantly reduces the risk of 
TB by 50% (40).  Furthermore, the greatest benefit of BCG is to reduce the risk of meningitis and 
disseminated disease in children; with an efficacy of 64% to 86% (40). Vaccination of newborns 
and infants appears to have the most optimal protective effects, in about 80% of cases (41). 
Therefore, early implementation of the BCG in high-TB burden regions, such as Myanmar and 
Bangladesh, can effectively reduce the incidence of TB and associated complications in children.  
VII. VACCINATION PROGRAM  
In order to prevent infectious diseases among the refugee and host population, 
vaccinations programs should be available within camps or other settlements of highly 
populated refugees. Vaccination will promote the generation of protective antibodies and 
immunity, thus an effective measure to reduce the risk of spreading of communicable 
infectious diseases. Vaccination interventions directly benefit the immunized child and 
indirectly protect the unimmunized population by community or herding immunity. “Herding 
immunity” occurs when a large portion of the population is immunized against a contagious 
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disease, and therefore there is a reduced risk of transmission and outbreak of the disease 
(42,43) .  
Among the Rohingya population, many are unimmunized and it is estimated that less 
than 3% of children have obtained their vaccinations in Myanmar (44). The vaccination status of 
a newly arrived Rohingya is difficult to assess as documentation is generally unavailable (14). 
For instance, although the Rohingya in Malaysia have greater access to health care, it was 
found that 12% of Rohingya children have never been immunized—a rate twice as high as other 
children in Malaysia (4). In order to determine the vaccination status of people seeking entry 
into Bangladesh, ideally each refugee should receive a mandatory medical review prior to 
settlement in the refugee camps. The screening process at entry points would assure 
healthcare needs are met as well as securing the wellbeing of healthy Rohingya refugees from 
acquiring new infectious diseases within the camps. For example, the United States (US) has 
proposed an overseas program titled, “Screen, then vaccinate or initiate management” and 
“Vaccinate only”. The program’s objective is to provide Hepatitis B virus vaccinations to 
unvaccinated refugees seeking resettlement in the US to prevent or ameliorate the effects of 
the virus (45). In conclusion, implementing a screening policy for a vaccination program would 
be a key driver to averting communicable infections and averting premature death among 
Rohingya refugees. 
The financial interest is a key motivating factor for governmental entities to mitigate 
medical infections from vaccine-preventable diseases; as several studies evaluating universal 
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vaccination interventions found these strategies to be cost-effective in comparison to no 
intervention (45). The cost of vaccinating refugees has been found to offset the costs associated 
with serious sequelae of infection by absent medical management (45). As mentioned 
previously, rotavirus is a common cause of diarrhea in children under the age of five. The 
implementation of the rotavirus vaccination can reduce the overall burden of disease measured 
as the disability-adjusted life year (DALY). It is estimated that after the introduction of the 
rotavirus vaccine approximately $728.67 (USD) resulted in savings per DALY to the health 
system; therefore, a cost-effective intervention (44). The impact of vaccine herd-protection can 
vastly reduce cost by implementing the pneumococcal, meningococcal, rotavirus and influenza 
vaccinations in routine immunization schedules. A comparative cost effectiveness analysis of 35 
studies found herd-protection was more favorable. When comparing herd-protection to minus 
herd-protection, the incremental cost-effectiveness ratio per DALY was $49 (USD) (46). The 
WHO considers an intervention to be highly cost-effective if per DALY avoided costs less than 
three times the national annual GDP per capita (47). As the national annual GDP per capita of 
Bangladesh in 2017 is $1,516 (USD), the vaccine herd-protection can be cost-effective in 
Bangladesh (48).  Not only would the host country would potentially save millions of dollars but 
also move forward to achieve fulfilling the sustainable developmental goals to end 
communicable diseases by 2030 .  
Since September 2017, UNICEF has reported six large-scale campaigns to immunize 
Rohingya children against a range of infections including cholera, measles, rubella, tetanus, 
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poliomyelitis, pertussis, Hepatitis B and diphtheria(2,6,44). Furthermore, recent field reports 
have indicated that nearly 55% of the Rohingya children under 15 years of age (n = 186,929) 
have been vaccinated. Nevertheless, in order to achieve more than 95% coverage for herd 
immunity, vaccination campaigns must be continued and expanded (4,33).   
VIII. CHALLENGES TO IMPLEMENTATION OF PROGRAM 
This review underlines that there are many areas for improvement of screening 
programs targeting newly arrived Rohingya refugees in the camps and further guidance and 
support to the Bangladeshi government. The access to healthcare by the Rohingya is shaped by 
legal frameworks and bureaucratic barriers. According to the 1951 United Nations High 
Commissioner for Refugees (UNHCR) Convention regarding the Status of Refugees, “a refugee 
has the same right to access the national services in the country of refuge as the citizens of that 
country” (47). Nongovernmental and humanitarian agencies often support and provide access 
to healthcare; for instance, WHO supports policies for provision of seasonal influenza vaccine to 
risk groups, irrespective of their legal status (7). Therefore, there is a need for improvement in 
communication and coordination between different agencies, policy makers, and healthcare 
providers to address the health needs of all refugees.  It is crucial that the international 
community works with Myanmar and surrounding countries to find a solution to address the 
Rohingya humanitarian crisis. 
The implementation of any refugee relief program is complex and the greatest 
responsibility often falls on the host country provide adequate resources and technical 
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knowledge to provide safe refuge for the displaced population. Therefore, the capacity for 
Bangladesh to provide adequate and effective relief can be improved with further support from 
UNHCR and other organizations. The Ministry of Health and Family Welfare of Bangladesh, with 
the support of the WHO, UNICEF and other local partners, has been able to establish 43 fixed 
health facilities to administer vaccinations to children aged six months to 15 years in effort to 
reduce the risk of outbreaks from communicable diseases (49). However, the influx of new 
arrivals in Bangladesh poses another challenge to the vaccination program. The vaccination 
campaigns implemented in the region are unable to reach out to all children due to constant 
movement of people within camps and settlements. Therefore, it is essential to step up 
vaccination efforts and create outreach vaccination teams to protect and prevent the spread of 
infectious disease among vulnerable population. The movement of populations across borders 
plays an integral role in the global dissemination of new antimicrobial resistance. For example, 
high-level resistance to penicillin G Streptococcus pneumoniae, multi-drug resistant tuberculosis 
and drug-resistant influenza strains; therefore, prompt preparation of health care systems at 
the national and international level should be required for the safety of all patients within 
health care facilities (7). Reviewing the vaccination delivery patterns in other countries that 
experience an influx of migrants can enlighten more appropriate modalities to ensure high 
immunization coverage among this subset population.  
Malnutrition is an underlying cause of childhood deaths in developing countries (29). 
The synergism between malnutrition and infection contributes to childhood morbidity and 
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mortality among Rohingya children. The dysregulation of the immune system is due to the 
protein and micronutrient deficiencies and as a result, children are more susceptible to 
acquiring infections and at risk of more severe symptoms (35). The rate of malnutrition has 
doubled among Rohingya child refugees, showing 7.5% prevalence of life-threatening severe 
acute malnutrition (20). The food basket provided to registered refugees in camps contains 
limited fresh food and insufficient key vitamins and minerals. Over 14,000 children have been 
admitted to UNICEF-supported treatment centers suffering from Severe Acute Malnutrition (1). 
As previously discussed, in Myanmar, the Rohingya-predominant regions have higher rates of 
mortality in children younger than 5 years. The prevalence of malnutrition in Rohingya children 
living in Myanmar is 14% higher than the global population and five times greater for diarrheal 
disease. The situation is worse in the refugee camps. The children further deteriorated due to 
the long journey across the border and conditions in the camps (20,36). In Bangladesh, wasting 
and stunting in Rohingya children was found to 50% higher in comparison to the native 
population.  (4). Wasting or low weight for height caused by acute malnutrition is a strong 
predictor of mortality among children younger than 5 years (4). Therefore, the provision of food 
rations containing adequate nutritional value would block the confounding effect of 
malnutrition to infection illness.  
Lastly, there is an underlying assumption the target population will be motivated to 
uptake the screening and vaccination programs. A regional UNICEF immunization specialist has 
acknowledged that the largely unimmunized Rohingya population are influenced by the limited 
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understanding about the protection vaccinations provide(1). This lack of understanding could 
hinder the implementation of a widespread vaccination program to address and prevent 
infectious disease. The key to prevention efforts is also related to the understanding of the 
refugee’s infection and illness. An explanatory model is comprised of conceptualizing the 
patient’s understanding of the cause, severity, and prognosis of illness as well as the expected 
treatment and how this illness may affect their life (50). Education about sanitation and hygiene 
practices can reduce the risk of acquiring infectious diseases prevalent in the refugee camp 
setting. The San Diego Consortium approach to refugee health promotion and disease 
prevention involved five stages. Stage I is based on gaining the confidence of the refugee 
population in regards to their health care needs, belief system and patterns of utilizing the 
health services (50). Stage II involves efforts to make refugees receptive to health promotion 
and disease prevention interventions by addressing mental health issues that may inhibit their 
motivation or cognition to understand and adopt these interventions. Stage III is based on the 
development of interventions that address immediate and short-term health care needs.  Stage 
IV is supported by the implementation of interventions in target communities and address the 
most cultural-sensitive method of disseminating materials. Therefore, it is optimal for the 
program to be culturally sensitive and address the lack of knowledge and awareness among the 
Rohingya in regards to vaccinations. A future intervention can include health promotion 
through mass media and localized organized activities that encourage people to attend for 
screening and vaccinations. Lastly, Stage V involves the evaluation of the program and 
outcomes resulting from the intervention (50).  
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IX. DISCUSSION 
Over several decades the Rohingya have endured trauma from continued displacement 
and life in the refugee camps (51). Today, the refugee crisis in Bangladesh has reached a critical 
point. This stateless population are challenged with medical and mental problems, social 
isolation and economic devastation. The aid efforts led and overseen by the government of 
Bangladesh have been unstintingly generous(1). Yet, the focus of the government of 
Bangladesh is to provide transitory humanitarian relief rather than long-term integration into 
Bangladeshi society (8). The capacity for the Bangladeshi healthcare system to manage the 
influx of refugees and associated infectious disease is a burden on this population. While 
repatriation from Bangladesh to Myanmar would be the preferred option for dealing with the 
refugee crisis, Myanmar’s political stance perpetuates an environment of violence and 
persecution against the Rohingya (8). Without a permanent end to the violence in Myanmar, 
more desperate refugees will continue to make their way towards Bangladesh (UNICEF, Feb 
2018). The chaotic influx of refugees has led to congested camps, with only limited provision of 
clean water and toilets causing a breeding ground for waterborne and other infections.  
As an obligation to the Convention on the Rights of the Child, which both Myanmar and 
Bangladesh accepted, they have agreed to do everything possible to safeguard the rights of 
children affected by this crisis. UNICEF calls on the government of Bangladesh to provide 
additional land to allow for decongesting the camps in southern Bangladesh to ensure 
adequate access to water, sanitation, health and other services. Likewise, UNICEF extends its 
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request to Myanmar to stop violence, including the killing of children, provide protection for 
Rohingya children and those of all other ethnic groups, allow unrestricted access for 
humanitarian organizations to all areas of Rakhine state, and create conditions that allow for 
voluntary, safe and dignified return of Rohingya refugees to their former communities(1). 
Lastly, UNICEF has extended its plight to the international community to fully fund all life-saving 
humanitarian assistance for Rohingya children and families in Bangladesh and Myanmar, 
support humanitarian agencies for unrestricted access across Rakhine State in Myanmar to 
reach all Rohingya children and work with the governments of Bangladesh and Myanmar to find 
a long-term solution to this crisis, by which the human rights of all Rohingya people are 
respected and protected.  
Public health interventions, such as vaccination programs, in a refugee camp setting will 
not only benefit the Rohingya refugees but also protect the public health of the host country 
and the Bangladeshi people. In addition, vaccination programs are considered to be 
economically beneficial and an integral intervention to reducing global child morbidity and 
mortality globally. The public health approach of implementing the strategies underlying 
universal vaccination programs will reduce the rate of communicable infections.  It is essential 
to examine and improve the current infrastructure of the camps in relation to health-care, 
education, and relief facilities for the displaced Rohingya refugees. Solutions include expanding 
services to improve the equity of resources, integrating marginalized populations, reducing 
associated costs and conducting surveillance to determine the health status of the population.  
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Likewise, in order to ensure healthy wellbeing of the Rohingya and Bangladeshi 
populations, policy makers need to be aware of the importance of developing a vaccination 
program targeting communicable diseases prevalent in the region. A surveillance system is an 
important element to identifying the disease burden in a region and to customize the 
vaccination program to target prevalent infections. It is also a source to evaluate the healthcare 
system, determine appropriate educational programs and methods of communication to 
increase vaccination uptake within the target population.  
 By establishing a national governance to develop a budget, update policies and 
guidelines, strengthen the national health workforce and collaborate with partners (agencies, 
funds, and foundations); communicable diseases can be managed or even eliminated. It should 
be the moral responsibility of the global community to address the plight of Rohingya refugees 
and take necessary action to improve this predicament. The basic rights of the Rohingya 
population should be recognized. Ending the legislation, policies and practices that discriminate 
against them will lead to a lasting solution that will benefit not only the Rohingya people but 
also the surrounding region.  
XI. CONCLUSION  
The dual status of being both stateless people and refugees plays a pivotal role in the 
health outcomes of the Rohingya children. The suboptimal vaccination coverage rates of the 
Rohingya children is greatly associated with the stateless status and limited access to 
healthcare services due to bureaucratic and cultural barriers. In addition, the public health 
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infrastructure (i.e. clean water and sanitation), overcrowded conditions, lack of access to health 
care services in refugee camps within Bangladesh all have compounding effects on the health 
and well-being of these children (7).  As a result, this vulnerable population is at risk of 
acquiring vaccine-preventable infections that result to respiratory and gastrointestinal illnesses. 
A vaccination program is a feasible public health intervention to reduce morbidity and mortality 
among the Rohingya children.  Several studies have shown the implementation of a vaccination 
program is cost-effective and helpful to reduce the burden of disease. However, the success of 
the program is influenced by the support of the target population and international community. 
The Rohingya people should be involved in the vaccination interventions as community support 
will determine the success of the program uptake and reduce the risk of transmission within 
the camps by herding immunity. The external assistance from humanitarian agencies is 
fundamental to provide financial support and resources to implement mass vaccination 
programs to those who reside outside of the refugee camps in Bangladesh. Lastly, it is also 
essential to establish surveillance system to monitor incidence rates of disease and a health 
information system to keep a medical record to ensure the continuity of care. It is fundamental 
to evaluate the vaccination is program to determine the impact of the vaccination interventions 
and should be frequently evaluated to address any deficits or needs for improvement in order 
to reduce the incidence rate of infectious diseases within the Rohingya children.  
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